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In his very extensive investigation of the substituted anilines, Bell,2 using a rock-salt prism, found a band from 2.7 to 2.9,u present in aniline and the mono-alkyl anilines, but practically absent in the dialkyl anilines. Since, of course, aniline and the mono-alkyl anilines have N-H bonds, whereas the dialkyl anilines have not, this may be interpreted to mean that the 2.7 to 2.9,u band is due to the N-H bond. Unfortunately, however, the absence of the band in the substances without N-H is not quite certain, two of the four dialkyl anilines examined having slight absorption bands around 2.9,g. Accordingly, a series of symmetrical dialkyl and trialkyl amines was selected for examination in the region of 3,u. For, if a band in that region is due to the N-H bond, the transmission curves of the dialkyl amines should all show minima there, whereas, unless there is some other configura-tion in their molecules causing absorption at 3,u, the curves of the trialkyl amines should not.
The substances examined are: di-n-propyl amine, tri-n-propyl amine, di-n-butyl amine, tri-n-butyl amine, di-iso-amyl amine, tri-iso amyl amine, di-phenyl amine, tri-phenyl amine, di-benzyl amine, tri-benzyl amine, saturated benzene solutions of azobenzene and of hydrazobenzene, and also toluidine and dimethyl toluidine. Except for the two solutions and for the phenyl amines and tri-benzyl amine, which are solids, the compounds were examined in the pure liquid state. All were anhydrous, Eastman Kodak Co. "highest purity."
A gas-filled 500-watt tungsten lamp, served by a steady current from 120-volt storage batteries was the source. The Wadsworth spectrometer, with mirrors 10 cm. diameter and 52 cm. focal length, and a 600 clear fluorite prism with faces 33 mm. in diameter were used. A Coblentz bismuth-silver thermopile and Thomson galvanometer measured the *transmitted radiation. These have all been already adequately described."
The absorption cells for the liquids, of the same design as the rock-salt cells used by Coblentz,4 consisted of fluorite plates separated by a frame of tin-foil 0.05 mm. thick. The solids were merely melted and allowed to crystallize between fluorite plates. Discussion of Results.- Figure 1 shows a deep absorption band for toluidine at 2.98,u, but none for dimethyl toluidine-merely another example of the absorption of the NH2 radical. The band of the C-H bond5 appears from 3.45 to 3.52,u in the aliphatic amines, figures 2, 3, 4 and 6.
The benzene band' is evident at 3.23 and 3.26,u in the plaenyl amines, figure 5, and at 3.315,u in the benzylamines, figure 6 .
The following substances show absorption from 2.9 to 3.1,u: di-npropyl amine, di-n-butyl amine, di-iso-amyl amine, di-phenyl amine, di-benzyl amine and hydrazobenzene. The following substances show no absorption' from 2.9 to 3.1,u: tri-n-propyl amine, tri-n-butyl amine, tri-iso-amyl amine, tri-phenyl amine, tri-benzyl amine and azobenzene. It is to be noted that, whereas the band of the N-H bond in the other dialkyl amines is between 3.0 and 3.1,u, it is at 2.89,u in dipheniyl amine. As this is the only solid examined having the N-H bond, it might be thought that the shift of the band to the shorter wave-length is due to a. stronger binding resulting from the solid state, but as the bands in the solid ammonium salts are at 3.2, I,6 that explanation is not satisfactory. The small influence of physical state on the position of the banas is brought out quite clearly by the absorption of dissolved hydrazobenzene at 2.99,I, figure 7. The Z shift of the band in di-phenyl amine ( is more likely related to the binding ) of the nitrogen to an unsaturated r (1) carbon atom. z Kratzer7 first showed that certain m frequencies in gases can be takenas approximate harmonics of a fun--damental frequency, according to z the equation v = ntw(l -nx), where ) Po is the fundamental frequency, t n = 2 for the first harmonic, etc., Xand x is a correction factor. Ellis8 has shown that this applies to the bands of the C-H bond in organic liquids. Now, the ammonium ion in ammonium salts has a characteristic absorption from 6.69 to 7.15us6 (wave number 1495 to 1400) and ammonia itself at 6.1,u (wave number 1640). If, then, these are taken as the fundamentals, of which the frequencies in the region of X =-3 (wave number 3333) are the approximate first harmonics, the re1oe. SAT In a recent note Uhlenbeck and Goudsmit' suggest that the fourth of the quantum numbers proposed by Pauli2 to describe the quantum state of each electron in an atom is to be associated with the angular moment of rotation of the electron about its own axis. The electron thus assumed is essentially identical except in dimensions with the magneton of Parsons." This idea had also occurred to us quite independently and for largely the same reasons as those given by these authors. We have, however, carried the idea somewhat further than the authors have reported in their brief note and will report these further considerations here.
It is known that the separation of the members of the multiplet spectral terms such as are concerned in the D lines of sodium must be connected with magnetic forces since the multiplicity of the term is invariably associated with an anomalous Zeeman effect and since at high magnetic fields the complex Zeeman pattern of the multiplet term simplifies into the normal Zeeman triplet (the Paschen Back effect). It was therefore proposed by Heisenberg4 that the multiplet separation is due to the difference 
